T he elimination of racial and ethnic disparities in cardiovascular disease is an important public health goal in the United States. Disparities in cardiovascular health have been well defined from national data showing markedly higher mortality from both heart disease and stroke in blacks compared with whites. 1 The disparity in cardiovascular disease for American Indians and Alaska Natives is only now being recognized. 2 Data from the few studies of American Indians and Alaska Natives conducted in the 1980s and 1990s suggested that heart disease and stroke mortality rates were considerably lower than the rates found in blacks or whites in the United States. 1, [3] [4] [5] [6] [7] However, data from the Strong Heart Study, a cohort study assessing cardiovascular disease and related risk factors in selected American Indian communities in Arizona, Oklahoma, and North and South Dakota, began to change the perception about disparities in cardiovascular health for Indians. The investigators showed that the cardiovascular disease mortality rates from 1984 to 1988 were 2-fold higher in Indians from North and South Dakota compared with the United States, whereas the rates in Indians in Arizona and Oklahoma were similar to the rates in the United States. 8 The investigators also found that the incidence rates of nonfatal coronary heart disease for American Indians were 2-fold higher than other national estimates and were increasing. 9 However, current data describing stroke mortality and trends are very limited, even though cardiovascular disease is now the leading cause of death in American Indian and Alaska Native communities. 10 Cardiovascular risk factors are highly prevalent in native communities, but there are significant variations in smoking rates and diabetes across different regions of the United States. Nonetheless, the prevalence of multiple cardiovascular risk factors among American Indian and Alaska Native adults in 2003 was 47%, which was second only to the prevalence of 49% found in US blacks. 11 Between 1997 and 2000, American Indians from the northern plains had a higher prevalence of diabetes and smoking compared with American Indians and Alaska Natives from other regions of the United States. 12 In Montana, the prevalence of cardiovascular risk factors in American Indian adults was significantly higher than in whites in 1999, and the prevalence of 2 or more risk factors for cardiovascular disease in Indian adults increased from 34% to 44% between 1999 and 2003. 13, 14 Recent strategic recommendations emphasized the importance of regional data to provide accurate surveillance in the efforts to address disparities for all ethnic groups. 15 This is particularly important for American Indian communities in which there are significant variations in risk factor prevalence, and there is little current information about the temporal trends and disparities in either heart disease or stroke mortality in many regions of the United States. This report describes the trends in all-cause, heart disease, and stroke mortality in American Indians and whites in Montana from 1991 to 2000 and compares the burden with trends in the United States.
Methods
Data from Montana death certificates were analyzed to determine the all-cause, heart disease, and stroke mortality rates among Montana residents from 1991 to 2000. During this time period, there were 75 993 deaths among Montana residents, essentially all of which occurred among American Indians (4.5%) or whites (95.1%). Deaths among Montanans who were not classified as American Indian or white were excluded from these analyses. Heart disease and stroke deaths were classified by the underlying cause of death according to the International Classification of Diseases, Ninth Revision (ICD-9), between 1991 and 1998 and Tenth Revision (ICD-10) beginning in 1999. The ICD-9 codes 390 to 398, 402, 404, and 410 to 429 and the ICD-10 codes I00 to I09, I11, I13, and I20 to I51 were used to classify heart disease deaths. The ICD-9 codes 430 to 434 and 436 to 438 and the ICD-10 codes I60 to I69 were used to classify stroke deaths.
Age-adjusted heart disease, stroke, and all-cause mortality rates (per 100 000) and 95% CIs were calculated for American Indians and whites overall, and by sex from 1991 to 1995 and from 1996 to 2000. The age-adjusted mortality rates were calculated using the direct method and the 2000 standard population, and z tests were used to assess differences in mortality rates. 16 The significance level for all analyses was PϽ0.05 (zϾ1.96). The relative risk of mortality for heart disease and stroke was calculated by dividing the ageadjusted mortality rates in American Indians by the rates in whites. Age-specific heart disease and stroke mortality rates were calculated for American Indians and whites Ͻ65 years of age and 65 years of age and older, overall, and by sex from 1991 to 2000.
Results
From 1991 and 1995, the age-adjusted heart disease and all-cause mortality rates (per 100 000) in Montana American Indians overall and in men and women were significantly higher than the rates in whites (Table 1 ). There were no significant differences in the age-adjusted stroke mortality rates in American Indians compared with whites overall or in men or women from 1991 to 1995. From 1996 to 2000, the age-adjusted heart disease and stroke mortality rates were significantly higher in American Indians overall and in men compared with whites. The age-adjusted all-cause mortality rates were significantly higher in American Indians overall and in men and women compared with whites between 1996 and 2000. For example, during 1996 to 2000, the all-cause mortality rate for American Indians (1317, Ϯ61) was more than half again greater than that for whites (831, Ϯ8).
The relative risks of mortality from heart disease and stroke were higher for American Indians compared with whites in both 1991 to 1995 and 1996 to 2000 (Figure) . The relative risk of mortality for heart disease in Indian men compared with white men and for stroke in Indian men and women compared with white men and women increased from 1991 to 1995 and 1996 to 2000.
The age-adjusted heart disease mortality rates declined significantly among whites overall (Ϫ9%) and in men (Ϫ9%) and women (Ϫ6%) over the decade (Table 1) . Among American Indians, the age-adjusted heart disease mortality rates declined significantly only among women (Ϫ25%) between 1991 to 1995 and 1996 to 2000. Despite an overall, although not significant, decline in heart disease mortality in American Indians (326, Ϯ36 to 283, Ϯ31), the rate for American Indians at the end of the decade was still greater than the rate at the beginning of the decade for whites (237, Ϯ5). The age-adjusted stroke mortality rates declined significantly only among whites overall (Ϫ6%) over the decade. The age-adjusted all-cause mortality rates decreased significant for whites overall (Ϫ3%) and in men (Ϫ5%) over this time period.
The age-specific heart disease mortality rates between 1991 and 2000 were significantly higher in American Indian men 65 years old and older compared with white men 65 years old and older (Table 2) . Among those Ͻ65 years of age, the overall age-specific stroke mortality rates were higher in American Indians compared with whites. The age-specific all-cause mortality rates were significantly higher in American Indians Ͻ65 years of age and in those 65 years of age and older overall and in men and women compared with whites during this time period. Forty percent of Indians who died of heart disease between 1991 and 2000 were less than 65 years of age compared with only 15% of whites. Similarly, 32% of Montana Indians who died of a stroke during this time period were less than 65 years of age compared with 8% of whites. Disturbingly, more than half (55%) of the Indians who died between 1991 and 2000 were Ͻ65 years of age compared with only 22% of whites.
Discussion
Overall heart disease mortality declined in American Indian women and whites overall and in men and women in Montana over the past decade. However, the disparity in heart disease mortality between Indians and whites remained. Stroke mortality also declined in Montana but only among whites overall. Among Indian men, cardiovascular rates were alarmingly high, and more than one-third of Indian men who died of these conditions were Ͻ65 years of age. Among Indian women, heart disease mortality rates declined over the decade and were similar to the rates found in white women in the second half of the decade. Stroke mortality rates in Indian women, however, remained stable during this decade. Premature cardiovascular mortality was also striking among Indian women. More than one-quarter of deaths among Indian women as a result of cardiovascular disease occurred in those Ͻ65 years of age. Both heart disease and stroke contributed to the striking disparities in cardiovascular disease in Montana's Indian communities.
Our findings are subject to a number of limitations. First, the number of stroke-related deaths in American Indians in Montana during the 10-year time period was small. Second, underreporting of American Indian race on death certificates and undercoverage of the census population may lead to inaccurate estimates of heart disease and stroke mortality. However, we previously found that American Indian race was accurately classified on the majority (Ͼ90%) of Montana death certificates between 1996 and 1998. 17 In addition, another study conducted between 1989 and 1998 found that the national cardiovascular disease mortality estimates for American Indians and Alaska Natives were underestimated before adjustment for racial misclassification. 2 Thus, our mortality estimates are likely to be underestimates. A third limitation is the accuracy of the underlying cause of death reported on death certificates. Coronary heart disease as a cause of death may be overestimated on the death certificate. 18 Cerebrovascular disease, however, has been found to be classified accurately on death certificates. 19 Fourth, the ICD classification system was revised in 1999, but the comparability ratios between ICD-9 and ICD-10 classification codes for cerebrovascular disease (1.0588) and heart disease (0.9858) are similar. 10 The importance of regional data is shown by our findings. Heart disease mortality was appreciably higher in American Indians in Montana compared with American Indians and Alaska Natives in the United States in 1990 (201 per 100 000) and in 2000 (178 per 100 000). 10 The age-adjusted heart disease mortality rate for American Indian men in Montana from 1996 to 2000 (438 per 100 000) was similar to the mortality rate for black males in the United States in 2000 (393 per 100 000). 10 Our findings also concur with those of a study in 2001 showing a significantly higher proportion of Relative risk of mortality from heart disease and stroke in American Indians and whites, Montana, 1991 to 1995 and 1996 to 2000. premature heart disease deaths (deaths in persons age 65 years and younger) in American Indians and Alaska Natives (36.0%) compared with whites in the United States (14.7%). 20 The disparity in heart disease and stroke mortality rates in American Indians less than 65 years of age compared with whites in Montana is probably because of the higher and increasing prevalence of cardiovascular disease risk factors. 13, 14 This highlights the importance of clinical and public health programs for the management and prevention of hypertension, high cholesterol, diabetes, obesity, and smoking.
Our findings also highlight the importance of regional stroke data for American Indians and Alaska Natives. The overall stroke mortality rate increased from 1990 (41 per 100 000) to 2000 (45 per 100 000) among American Indians and Alaska Natives in the United States. 10 But the stroke mortality rates in Montana Indians during this time period were approximately 2-fold higher than the national rate for all races combined. In Montana, the stroke mortality rate in American Indians is comparable to the stroke mortality rate in blacks in the United States (82 per 100 000 in 2000). 10 In summary, despite their heterogeneous tribes and communities, American Indians and Alaska Native must be an integral part of the national discussion about disparities in cardiovascular health. National data must be supplemented by state or regional data to describe the changing patterns of heart disease and stroke mortality and cardiovascular risk factors in native communities across the United States and Canada. And the state and local surveillance must be used to design, implement, and evaluate clinical and public health programs aimed at reducing these disparities.
